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is contewmplating the
design and manufacture of a new type df absolute survillance
system.

The system will utilize any television camera .or
purposes of scanning a given area. In the event of any wove-
ment of any type within an area of five scanning lines on the
television monitor an alarm will go off or other switching.
can be accomplished. For purposes of comparison it takes
five scanning lines to resolve a standard plica type face.

I feel that this type of survillance system can be
absolutely foolproof and would offer greater security than
that of any present type of intrusion alarm device on the
market today. For those installations presently utilizing
television as a means of observation this accessory device
will increase the efficiency of the present system by virtue
of the fact that the efficiency of the observer goes down about
fifty percent after fifteen minutes of viewing the same scene.
With the TV alarm device no continuous sight observation would
be required. Multiple cameras may be fed into one alarm systewn,

As further demonstration of the foolproof nature of
this proposed system, the failure of any of the components
in the system, including the camera, would cause the alarm or
switching to go off. Sensitivity can be adjustable to include
as many lines of information as desired above five lines.

I would like to know whether your facility would be

interested in sponsoring this project with us in any of the
following ways - : '
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a, Feasibility study funding.

b. R & D funding.

c. Committed purchase of a pumber of units
sufficient to reimburse us for design and
fabrication after acceptance of prototype.

(3
s
j
l

It is anticipated that the price of the unit will be

25X1 in the range of | | unit in swall quantity purchases.

! ’ As demand increases we anticipate the price to be reduced

; greatly. :

[

: Your views on this matter would be greatly appreciated.

Very truly yours,

- 25X1
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Mr B. W. Jones

Television Line Structure

Suppression

Experiments indicate that television viewers
line structure begins to disappcar. If the

select a viewing distance at which the
line structure is destroyed, the pre-

ferred viewing distance is reduced to about 60%. Other advantages and the dis-
advantages of eliminating the line struecture are discussed. Several methods of
eliminating it arc described. The results of an expcrimental comparison of tele-
vision pictures with and without structure suppression are given. A photographic

comparison is also given.

IT HAs BEEN rcported! that the most
popular vertical viewing angle for movies
is approximately 17° while that for tele-
vision 'is 8°. Previous data? which were
verified by cxperiments  described in
this paper indicate that the average eye
is just able to resolve lines which subtend
onc minute of arc at the eye. This value
of one minute of arc is equivalent to a
vertical viewing angle of 7.8° for a pic-
turc composed of 480 active lincs.

Experiments indicate that television
viewers tend to select a viewing angle at
which the linc structure just begins to
disappear. Under these circumstances it
is casy to sec one reason why the trend
toward larger tclevision pictures has de-
clined. The average living room cannot
easily provide the minimum 10}-ft
viewing distance desired for 24-in. re-
ceivers,

It would be desirable to suppress or
eliminate the line structure in television
pictures thereby allowing the larger re-
ceivers to be comfortably viewed at re-
duced distances. Experiments indicate

Presented on April 30, 1957, at the Society’s
Convention at Washington, D.C., by Francis T.
Thormpson, Westinghouse Rescarch Laboratories,
Westinghouse Electric Corp., Pittsburgh 35, Pa.
(This paper was received on April 30, 1957.)
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that the same viewers who chose 8° ver-
tical viewing angles for a conventional
picturc prefer 10° to 16° angles for a re-
duced structure television picture,

Fundamental Considerations

There are several methods of reducing
the appearance of line structure in tele-
vision pictures. Each must accomplish
the samc basic task, that of filling in the
dark spaces between the scanning lines
with information which doces not contrast
with the scanning lines,

The desired result may be obtained by
increasing the vertical dimension of the
scanning spot. The effect of the vertical
spot dimension on vertical resolution is
illustrated in Fig. 1. In (a) of Fig. 1 the
spot height is less than the line piich
which is normal in larger size picture
tubes. The black space between the scan-
ning lincs is distracting. In (b) the ver-
tical spot dimension is equal to the line
pitch and represents the maximum spot
dimension at which full vertical resolu-
tion is retained. In (c) the spot dimen-
sion is greater than the line pitch result-
ing in becam overlapping and a con-
sequent loss of verlical resolution. The
most desirable is (b) from the point of
view of maximum structure suppression.

Beam
Current

Black Level

¢ Indicate Path

By FRANCIS T. THOMPSON

Mcthods of Enlarging the Effective
Vertical Spot Dimension

The vertical spot dimension may be ...
larged by defocusing the electron sp
however, defocusing  also cnlarges .
horizontal spot dimension resiiting i
serious loss of horizontal resolution, |-
effect of increasing the horizontal s,
dimension, which is similar to incres.),
the aperture of a pinhole camera, is ilfs..
trated in Fig. 2. The center of the el
tron spot produces the desired sha,
transition but the overlapping of e
outer portions results in a gradual change
in brightness. Spot defocusing is not 4
practical method because of the loss i,
horizontal resolution.

The ideal clectron beam spot ni. .
the standpoint of structure suppresa..,
and resolution has an etlective verti,
dimension cqual to the line pitch and .,
very small horizontal dimension. Suel, &
spot is diflicult to obtain by elecun
optics and once obtained is particulas
difficult te maintain as the heam iy do
flected over the face of the tibe.

Onc possible solution to this problecs
lics in the use of a lenticular plui
screen which is placed against the frow
of the picture tube.? This screen provid -
a fincr line structure by optically supe:.
imposing the light from adjacent lin~
-Superimposing light from several lin

* results in a loss of small arca contras

however, and thereby decrcases il
sharpness of the picture. Figure 3 show.
a portion of a television picture in whi.

the line structure is very obvious. i

structure is reduced by the lennicul,

screen as shown in Fig. 4.
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Fig. 1. Effect of vertical electron spot dimension on vertical
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Fig. 5. Spot-wobble oscillator circuit.

The simall horizontal spot dimension of
a well-focused spot may be retained if the
elfective vertical spot dimension is en-
larged by adding a low-amplitude high-
frequency vertical deflection to the exist-
ing sawtooth deflection at the receiver.
The frequency can always be made high
enough so that the individual cycles of
the vertical deflection are not visible.
The amplitude of this deflection is ad-
msted 50 that the scans of adjacent lines
arc tangent as in Fig. 1(b).

This technique which is known as spot
aubble is used commercially in England
w compensate for their coarser line
sructure,*~® The English 405-line systern
eehibits the same line structure on a 21+
in, recciver as our 525-line system does
ina 27-in. receiver. In the British system
a frec-running  oscillator  with  small
awiliary vertical deflection coils as part
+f the resonant tank was used to wobble
e spot. Each coil consisted of a few
vins of wire wound on the neck of the
piture tube,

A frec-running oscillator and auxiliary
il combination has several disadvan-

{1082

I. The low Q of the auxiliary coils
weessitates @ high driving power and
iwsults in an increase in the amplitude of
furmonics which may produce inter-
frence in the receiver.

2. It is difficult to resonate auxiliary
drflection coils at frequencies above 10
u2c. The wobble pattern is quite notice-
«Me at lower frequencies.

1. Difliculty has been experienced
an voltage breakdown between the
sniliary coils and conventional deflec-
wn yoke,

Improved Spot Wobbler

The problems associated with electro-
“enetic spot wohble may be eliminated
“an electrostatic system is used. Eros
“iand James A. Hall of the Westing-
# Elcctronic Tube Div. have de-
" *d a special TV picture tube which
ins a split cylindrical focus grid.
dectron beam may be deflected
«ally if a potential difference is ap-

“ between the halves of the split

grid. The application of this tube 10 spot
wobble was suggested by the author.

The capacitance between the split
grid elements, which is only a few micro-
microfarads, may be made a part of the
tuned circuit of a high-frequency oscilla-
tor as illustrated in Fig. 5.

This arrangement has several advan-
tages: ’

1. The oscillator-split grid combina-
tion results in a high @ which minimizes
driving power and reduces oscillator
harmonics.

2. High frequencies can be obtained
casily because of the low capacity of the
split grid.

3. The production cost of splitting the
focus clectrode is small when compared
with the cost of auxiliary deficction coils.

Photographic Results

Photographs werc taken using a 21-in.
receiver equipped with a split grid focus
tube. A picture transmitied by a 245-
line, 2.5-mc bandwidth, 60-field /sec,
two-to-one vertical intcrlace system was
displayed on a 12 by 16-in. arca of this
tube. The line structure is equivalent to
displaying a conventional 525-line pic-
ture on a 36-in. picturc tube. The ampli-
tude of the 25-mc wobble was adjusted
by varying the d-c oscillator supply vol-
tage. The wobble amplitude was adjusted
until the scanning lines were tangent
and a photograph was taken. The oscilla-
tor was turned off and a conventional
line scan picture was photographed. No
other adjustments were made. The results
are shown in Figs. 6 through 11.

The lines are much less apparent in
Figs. 7, 9 and 11. The lines in Figs. 6, 8
and 10 spoil the continuity of the pic-
tures and tend to mask high-detail in-
formation if the picture is viewed too
closely. Reducing the apparent structure

. allows the viewer to enjoy the detail and

to sit closer to the screen. Although the
pictures contain the same amount of de-
tail, some viewers stated that the wobble
picture appeared to contain more detail
than the conventional-scan picture.

The vertical resolution of the test pat-
terns of Figs. 10 and 11 is low as seen
in the horizontal wedges, because of the
245-line raster. The horizontal resolution
is higher than would be expected with a
2.5-mc bandwidth because of the 136-u
scconid horizontal period. A comparison
of the conventional scan of Fig. 10 with
wobble scan of Fig. 11 shows that the
resolution is not noticeably degraded by
the addition of spot wobble,

Subjective Experiments
A. 245-Line Picture

Fifty observers individually viewed the
conventional and the spot-wobble pic-

ar 3, an;i - - and .
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Thompson: Television Line Structure Suppression 603

tures of Figs. 6 and 7 on the 21-in, re-
ceiver. They were asked to view the set
closely and then move back to a distance
where they could comfortably view the
picture. The number of obscrvers sitting
closer than a given distance is plotted in
Fig. 12 for the conventional and spot-
wobble pictures. The variation in vision
was climinated by taking the ratio or the
viewing distance for the spot-wohble
picture to the viewing distance for the
conventional picture. The distance ratios
were grouped and plotied in Fig, 13.

This experiment indicates that the
viewing distance for larger reccivers is de-
termined by the line structure rather than
the picture detail.

B. 525-Line Raster

A group of fifty viewers was used to
determine the distance from a 24-in. re-
ceiver at which the line structure be-
comes barely resolvable. The test was
conducted using a standard 325-line
television raster with no video modulation
at a brightness of 20 fi-L. The viewers
backed away from the receiver until the
lines just blended together. Distances
were recorded for the conventional raster
and the wobbled raster using a 13.2-me
wobble deflection voliage. The number
of obscrvers sitting closer than a given
distance is plotted in Fig. 14 for the
conventional and  spot-wobble raster.
The ratio of the viewing distance for the
spot-wobble raster 10 the conventional
raster is plotted in Fig. 15.

The average viewing distance for the
conventional raster, 10.6 i, corresponds
to a vertical viewing angle of 7.6°. This
result is close to the 7.8° value calculated
from the one minute of arc resolution.
The average distance for the wobbled
raster, 6.1 {t, corresponds to a vertical
viewing angle of 13.1°,

A further experiment was conducted
using a live telecast on this same 24-in.
receiver. A number of the same viewers
were scated in a chair with casters and
asked to movce about and pick the loca-
tion from which they preferred to view
the receiver. When a conventional line
picture was shown they chose approxima-
tely the same distance that they had se-
lected in the previous experiment with a
conventional raster. When the wobble
was added they moved closer to the re-
ceiver and chosc approximately the
same location at which the wabbled line
structure had disappearced.

This experiment indicates that the 8°
viewing angle chosen by TV viewers
was dciermined by the line structure.
Viewers can be expected to choose view-
ing angles as large as 13° with reduced
structure television. The use of these
moderately larger viewing angles can be
expected o increase the popularity of




e

r

il

K *
i
i
¢
;
.
o
¢
H

U AT e i s v i

$

§

!

h

f

¥

Fig. 6. Line scan. 5
F

'

{

!

it P

£

Fig. 8. Line-soap (satedurtieny Release 2005/06/06 CIA- RSP7§B&H‘/7U’RB’027U66315'626 3

604 . October 1957 Journal of the SMPTE Volume 66

i




€

N
. O

reproduction,

Approvegdor Relobte 200506406 56 rrlidP 78B04770A002700030026-365

SN

. ‘;
CIA-RDP78B04770A002700030026-3 -‘
23 A

f i

]

4




-
1
i
i
!
L,
y .‘,"
.
(I
Y
CE
oM
. o
1
4‘4‘
vt
.
Rt
{
+
v
vhod
EY
;4:
Av "
a
i ‘
LIS
o
‘\ -
[
v
[
Loy
L
[
.',‘

)
o
s

]

' '
W

¢

an . A
Approved For Release 2005/06/06 : CIA-RDP78B04770A002700030026-3

5Ur .
ao}-  Spot Wobble
i
e
¥ 0}-
8 Comventional
k] Picture
§ 20}~
2 1o}
o T R S )
2 4 e 10 15 20 40
Distance in Feet
Fig. 12. Observers sitting closer than a

given distance (245-line picture).
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Fig. 15. Effect of spot wobble on view-
ing distance (525-line raster).

large-screen TV receivers since they can
be comfortably viewed in the average
livingroom. The inherent picture detail
present in a 4-mc TV picture will prob-
ably prevent the use of viewing angles
larger than 15°,

Conclusion

The results obtained using the 21-in.
receiver and the conventional 24-in. re-

ceiver to which split grid guns and

or
B-
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g s
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] o
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7
Lty o Yar a8
10 to to t9 1o

32 37 42 4T 52 57 62 67 72 17 82 A7
Viewing Distonce, Spot Wobble Picture
Viewing Distance, Convenlionoi Picture

Fig. 13. Effect of spot wobble on view-
ing distance (245-line picture).

single tube wobbler circuits were added
indicate the desirability of structure
reduction.
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Discussion

G. L. Beers (Radin Corp. of America): In the
curves which you showed, where the people sat
closer, I noticed that your test pattern indicated
horizontal resolution of 400 or 500 lines. Was
the system that you used in obtaining the infor-
mation as to where the people would sit capable
of that resolution or was it limited to somecthing
of the order of 300 or 350 lines, which is typical
of standard broadcasting?

Mr. Thompson: A 2.5-mc bandwidth was used
with the 245-line display. The horizontal resolu-
tion is equivalent to that obtained with 5 or 6
mc in a conventional 525-line display.

Dr. Beers: And when you used the 525 lines
you just had a blank raster?

T

80
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S ok \ __Cor;zvenhoml
B aster
E
2
Z ot
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| 2 4 6 B8 ic 15 20 49
Distance in Feet
Fig. 14. Obscrvers sitting closer than a

given distance (525-linc raster on 24 in. .,

Mr. Thompson: That's right.
Dr. Heers: T would like to ask, then, whether

with spot wobblc and with the hmitations of

standard broarlcasting, could the person who su
closer actually get any more information out of
the picture than if he sat back at a dicnee
where he could just barely recognize line sten. -
ture?

© Mr. Thompson: We did run an additional ex-
periment on this 24-inch recciver using a live
telecast, but the results were not accurately ve.
corded. Approximately 20 of the 30 observers
who viewed the blank raster were askerd to repeat
the experiment using a live telecast. When spat
wobble wias added they moved dloser and ol
approximately the same position that they hat
chnsen in the blank raster experiment,

Dr. Berrs: But you did not make any tests
all 1 determine whether, when vou nsed st
wobble, they could actually see anvihing ado-
tional in the picture by sitting closer,

Mr. Thompson: That’s carrect.

F. N. Gulettr (General Precicion Laborote..
In working with projection equipment using s
wobble we observed one of the first iniprove.
ments that the general observer picked vy v
that “line crawl” disappeared rather completels
and rather startlingly, when the lines jiw
merged; that is line crawl brought into exiseen
by cither movement of the observer’s head o
movement of objects in the scene either wp o
down. In your observation of dircct-view i
do you ecither confirm the fact that tiwe elro
exists alto in direct view or do vou tind it nei i
be the case?

Ar. Thompson: Although spot svabble doee e
press the appearance of structure on stillor sl i
moving objects it docs not climinate veruos!
interlace breakup when the viewer's head or -
subject moves rapidly in the vertical divection
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